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(57)Abstract: 

PURPOSE: To embody a direct viewing type image 
display device having a high contrast by combination 
with a liquid crystal device. 

CONSTITUTION: This optical element is used for 
forming dot patterns of three colors for color image 
display as spot groups and is composed of a light source 
3, a transparent substrate 2 and a volume phase type 
hologram 1 formed on the substrate 2. The hologram 1 is 
recorded with multiple element holograms having 
functions to spatially separate light beams of respective 
colors and the light beams of the respective colors 
included in the light source are spatially separated by 
the hologram 1. by which the three color light spot 
groups R. G, B arranged like a mosaic are formed. Then, 
the hologram 1 is not reconstructed by the light entering 
from the outer side (air side) of the hologram 1 and, 
therefore, the hologram is apparently transparent. Since 
the dot patterns of the respective colors are 
respectively independently formed, the bright dot 
patterns of three colors are formed on the display. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is an optical element for forming the dot pattern of three colors used for a color 
picture display as a spot group of light. The light source, It consists of holograms of the volume 
phase mold formed on a transparence substrate and this substrate. Multiplex record of the 
element hologram in which said hologram has the function to separate the light of each color 
spatially is carried out. The optical element characterized by forming 3 colored-light spot group 
by which said hologram dissociated spatially and the light of each color which emits said light 
source and spreads the inside of said substrate was arranged in the shape of a mosaic. 
[Claim 2] It is an optical element for forming the dot pattern of three colors used for a color 
picture display as a spot group of light. The light source. It consists of holograms of the volume 
phase mold formed on a transparence substrate and this substrate. After one pitch of images of 
the dot pattern of each color has shifted at a time, multiplex record of said hologram is carried 
out. The optical element characterized by forming 3 colored-light spot group arranged in the 
shape of a mosaic by reproducing said hologram with the light of each color which emits said 
light source and spreads the inside of said substrate. 

[Claim 3] The light source which is an optical element for forming the illumination light of three 
colors used for a color picture display, and emits the light of three colors by turns. It consists of 
holograms of the volume phase mold formed on a transparence substrate and this substrate. 
Said hologram carries out multiplex record of the illumination-light information on each color 
which illuminates said transparence substrate side uniformly. The optical element characterized 
by forming the illumination light of three colors by changing the color of said light source by 
turns serially, making the inside of said substrate spread, and reproducing said hologram with the 
light of each color. 

[Claim 4] It is an optical element for forming the illumination light of three colors used for a color 
picture display. The light source. It consists of holograms of the volume phase mold formed on 3 
color filters, a transparence substrate, and this substrate. Said hologram carries out multiplex 
record of the illumination-light information on each color which illuminates said transparence 
substrate side uniformly. The optical element characterized by forming the illumination light of 
three colors by choosing the color of the light which emits said light source and spreads the 
inside of said substrate with said 3 color filters, changing serially, and reproducing said hologram 
with the light of each color. 

[Claim 5] An optical element given in any of claims 1-4 characterized by carrying out incidence 
of the playback light from the end face of a transparence substrate, and reproducing a hologram 
they are. 

[Claim 6] An optical element given in any of claims 1-4 characterized by forming the 
reconstruction image of a hologram in the direction which inclined from the substrate side 
normal they are. 

[Claim 7] An optical element given in any of claims 1-4 characterized by playback light filling 
total reflection conditions with a transparence substrate front face they are. 
[Claim 8] An optical element given in any of claims 1-4 characterized by constituting the end 
face of a transparence substrate to playback light so that it may become two total reflection 
sides they are. 

[Claim 9] An optical element given in any of claims 1-4 characterized by constituting the end 
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face of a transparence substrate to playback light so that it may become two total reflection 
sides where the cross-section configuration becomes right-angled they are. 
[Claim 10] An optical element given in any of claims 1-4 characterized by reproducing a 
hologram by the white light they are. 

[Claim 11] An optical element given in any of claims 1-4 characterized by a hologram being a 
reflective mold hologram they are. 

[Claim 12] An optical element given in any of claims 1-4 characterized by a hologram being a 
transparency mold hologram they are. 

[Claim 13] The image display device characterized by approaching, arranging an optical element 
and a polymer dispersed liquid crystal display according to claim 1 or 2. and for 3 colored-light 
spot group formed of said optical element illuminating the pixel in the dispersion condition of said 
display, and displaying a color picture. 

[Claim 14] The image display device characterized by approaching, arranging an optical element 
and a polymer dispersed liquid crystal display according to claim 3 or 4, and for the illumination 
light of three colors formed of said optical element illuminating the pixel in the dispersion 
condition of said display serially, and displaying a color picture. 

[Claim 15] The image display device according to claim 13 or 14 characterized by displaying an 
image by the backscattering of a polymer dispersed liquid crystal display. 

[Claim 16] The image display device according to claim 13 or 14 characterized by displaying an 
image by forward scattering of a polymer dispersed liquid crystal display. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optical element for displaying a color picture, 

and an image display device. 

[0002] 

[Description of the Prior Art] In recent years, a polymer base material is made to distribute liquid 
crystal, and development of the polymer dispersed liquid crystal display using the light scattering 
is activating. 

[0003] Drawing 21 shows the configuration of the conventional display. For a polymer liquid 
crystal dispersion layer and 33, as for a transparent electrode and 36, in drawing 21 , a 
transparence substrate, and 34 and 35 are [ 32 / a lighting system and 37 ] light filters. 
[0004] About the display constituted as mentioned above, the actuation is explained below. 
Generally a polymer liquid crystal dispersion layer shifts to the condition (transparence 
condition) of having arranged tidily, from the condition (dispersion condition) that the liquid 
crystal distributed by the polymer base material arranged disorderiy, by impressing an electrical 
potential difference to inter-electrode [ of the lot which faces each other on both sides of it ]. 
Or the process of the reverse is also possible. The polymer liquid crystal dispersion layer 32 is 
placed among the transparent electrodes 34 and 35 of the lot constituted as a pattern which 
constitutes a pixel on the transparence substrate 33, and changes that condition with the 
electrical potential difference impressed to inter-electrode [ this ]. When the light of a lighting 
system 36 illuminates the pixel (slash section in drawing) which changed into the dispersion 
condition, an image is constituted and a color picture is obtained by letting a light filter 37 pass 
further, 
[0005] 

[Problem(s) to be Solved by the Invention] However, since the light of a lighting system 36 
leaked from the pixel in a transparence condition with the above configurations, only the low 
image of contrast was always obtained but the configuration as a display of a direct viewing type 
was difficult. 

[0006] Moreover, since the "configuration whose lighting system 36 and light filter 37 sandwiched 
the polymer liquid crystal dispersion layer 32 was taken, description ** of becoming 
transparence according to the description this display has no choice but to hold, i.e., electrical- 
potential-difference impression, (or clearance) was not fully harnessed. 

[0007] In view of the above-mentioned trouble, this invention is appearance top transparence, 
and offers the optical element for giving each color of red, green, and blue to each pixel of a 
display. 

[0008] Furthermore, with the combination of this optical element and a polymer dispersed liquid 
crystal display, it is transparent, and color display is possible, and it aims at offering the image 
display device which can be used as a direct viewing type. 
[0009] 

[Means for Solving the Problem] Said hologram separates spatially the light of three colors which 
the optical element of this invention consists of holograms of the volume phase mold formed on 
the light source, a transparence substrate, and this substrate, and emit said light source in order 
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to solve the above-mentioned trouble, and spread the inside of said substrate, and it condenses, 
and has the configuration of forming the optical spot group arranged on the mosaic on one flat 
surface. 

[0010] Or it has the configuration of forming 3 colored-light spot group arranged in the shape of 
a mosaic, by reproducing with the light of three colors in which the dot pattern of three colors 
emits said light source for the hologram by which multiplex record was carried out after one 
pitch had shifted at a time mutually, and spreads the inside of said substrate. 
[001 1] Moreover, the image display device of this invention combines the above-mentioned 
optical element and a polymer dispersed liquid crystal display, and is equipped with the 
configuration of illuminating the pixel which is in a dispersion condition at the optical spot of 
three colors. 

[0012] On the other hand, another optical element of this invention changes the color of the light 
source by turns serially. Or a color is changed by changing 3 color filters by turns serially. It has 
the configuration of making the inside of a transparence substrate spreading the light of each of 
this color, and forming the illumination light of three colors which reproduce the illumination-light 
information on each color which illuminates uniformly the transparence substrate side by which 
multiplex record was carried out at the hologram, and change serially. 

[0013] Moreover, another image display device of this invention combines the above-mentioned 
optical element and a polymer dispersed liquid crystal display, and is equipped with the 
configuration of illuminating the pixel which is in a dispersion condition in the illumination light of 
three colors which change serially. 
[0014] 

[Function] Since a hologram is not reproduced with the light which carries out incidence from 
the outside (air side) of a hologram by the configuration which described the optical element of 
this invention above, an appearance top is visible to transparence. The optical spot group of 
three clear colors by which the optical spot of each color was arranged in the shape of a mosaic 
on the display since each was separated spatially is formed. Or the illumination light of three 
uniform colors which change serially is formed. Moreover, the image display device of this 
invention serves as transparence by the above-mentioned configuration. Furthermore, in order 
that the unnecessary illumination light nriay not go into an observer s eyes, it becomes the high 
direct viewing type image display device of contrast. 
[0015] 

[Example] The 1st example of the optical element by this invention is explained below, referring 
to a drawing. 

[0016] Principle drawing of an optical element [ in / in drawing 1 / this example ]. drawing in 
which drawing 2 shows the function of the smallest unit field of a hologram, and drawing 3 are 
the whole bird's-eye view. As for the hologram of a volume phase mold, and 2, in drawing 1 . 1 is 
[ a transparence substrate and 3 ] the light sources. 

[0017] About the optical element constituted as mentioned above, the actuation is explainied 
using drawing 3 from drawin g 1 below. 

[0018] As shown in drawing 1 . a hologram 1 has the function to change the light from the light 
source 3 into the red who arranged regularly, green, and an optical blue spot group. The smallest 
unit field of the hologram occupied in order to form red. green, and every one optical blue spot 
using drawing 2 and drawing 3 , respectively, since it is simple is described. 
[0019] In the smallest unit field 4 of the hologram 1 of the volume phase mold shown in drawing 
2 . the light of three colors is diffracted in the direction different, respectively, and multiplex 
record of the three element holograms which condense is carried out. Although recorded inside 
the hologram medium in the form where three holograms which have the above-mentioned 
function share the space in a medium mutually, in order to express this notionally. this drawing 
showed a general view of the smallest unit field 4 on the hologram side. Although horizontally 
[ as shown in perpendicularly / as shown in drawing 2 (a) /. or drawing 2 (b) as a direction of 
diffraction by the element hologram of each color ] is raised as an example, it is not limited to 
this. 

[0020] As shown in drawing 3 , many of these smallest unit fields 4 exist, and it is arranged at 
the hologram 1 so that ****** or overlap, and the light reproduced as a result may serve as 
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mosaic-like 3 colored-light spot group on that condensing field mutually. 

[0021] Only the light of a color used at the time of record and light with the wavelength of the 
near are reproduced, and each element hologram is not reproduced depending on the light of a 
different color from it. This is the description which has no choice but to volume phase mold be. 
[0022] Hereafter, the creation process of a hologram is explained using drawing 4 and drawing 5 . 
For a hologram record ingredient and 6. as for a lens let array and 8, in drawin g 4 , the protection 
film and 7 are [ 2 / a transparence substrate and 5 / record light and 9 ] reference beams. 
Drawing 5 expands a part of drawing 4 . 

[0023] On the transparence substrate 2, the hologram record ingredient 5 is applied between the 
protection films 6. High diffraction efficiency is acquired as a record ingredient of a hologram 
used here, and little photopolymer, dichromated gelatin, etc. of noise light are suitable. Here, the 
photopolymer was used. 

[0024] First the record light 8 which is a red laser beam, for example is condensed by the lens 
let array 7. This situation is shown in drawing 5 (a) as an enlarged drawing. In addition, although it 
is drawn in this drawing so that record light may carry out incidence horizontally, it is not limited 
to this. The hologram record ingredient 5 is placed between the lens let array 7 and its focal 
plane. In this way, the pattern on the strength [ optical ] produced by interference with the 
reference beam 9 of the same color is recorded on the hologram record ingredient 5 as 
refractive-index distribution. 

[0025] It is formed on one flat surface 1 1 with the optical red spot group which will arrange the 
pattern recorded here with the same period as the fundamental period d of the lens let array 7 
by the playback light optical path 1 0 of the same optical path as a reference beam 9 if light is 
reproduced by carrying out incidence. In addition, the flat surface 1 1 in which the optical spot 
group described here should be formed is not restricted to the focal plane of said lens let array. 
[0026] Usually, the fundamental period of a lens let array is far large compared with the period of 
the dot pattern which constitutes a color picture. Therefore, in order to arrange the optical spot 
group reproduced by the above-mentioned configuration at the sufficiently detailed spacing p on 
formation of a color picture, the lens let array 7 can be shifted fixed distance every p, and this 
record process is repeated further. This process is repeated d/p times. 

[0027] Next, this process is repeated using a green laser beam, the optical spot of the red on 
which whenever [ incident angle / of record light 8' ] was slightly leaned, and the optical green 
spot which should be reproduced was previously recorded as shown in drawing 5 (b) at this time 
— »ic)|c*9^ic3(c — it constitutes like. Moreover, the element hologram of the red on which the green 
element hologram formed in the hologram record ingredient 5 at this time was recorded 
previously, the whole, or its parts overlap. This process is succeedingly repeated by the blue 
laser beam, the red on which the optical blue spot group which leans whenever [ incident angle / 
of record light ] still more slightly also here, and should be reproduced was recorded previously, 
and an optical green spot group — ****** — jt constitutes like. Element holograms overlap 
similarly. 

[0028] In addition, the sequence is arbitrary although the record process was explained in order 
of red, green, and blue here. Multiplex record of the equivalent hologram is carried out by 
distributing the dynamic range of the holog:ram record ingredient 5 to each color uniformly. 
[0029] In this way, the formed hologram 1 is independently reproduced in each color by carrying 
out incidence of the 3 colored light of red, green, and blue by the playback light optical path 10 
of the same optical path as a reference beam 9, and the optical spot group by the light of three 
clear colors which diffraction and space separation were carried out at a mutually different 
include angle, and were arranged on the mosaic on one flat surface is formed. 
[0030] Moreover, incidence is carried out from the end face of the transparence substrate 2, 
only the light spread by the playback light optical path 10 is reproduced, and since it is not 
reproduced depending on the light which carries out incidence through the other path, the 
hologram formed in this way serves as appearance top transparence. 

[0031] According to this example, the transparent optical element which forms the optical spot 
group of three colors which arranged on the mosaic the element hologram of three colors by 
which multiplex record was carried out as a hologram of a volume phase mold, and which has 
space isolation by reproducing with the light (playback light) of each color which spreads the 
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inside of a transparence substrate can obtain as mentioned above. 

[0032] Another example of the optical element by this invention is explained below, referring to a 
drawing. 

[0033] Principle drawing of an optical element [ in / in drawing 6 / the example of this 
invention ] and drawing 7 are the bird's-eye view. As for the hologram of a volume phase mold, 
and 2. in drawing 6 . 12 is [ a transparence substrate and 3 ] the light sources. 
[0034] About the optical element constituted as mentioned above, the actuation is explained 
using drawing 9 from drawing 6 below. 

[0035] Multiplex record of the three patterns is carried out at the hologram 12 of a volume 
phase mold. The basic pattern recorded is a dot pattern as shown in drawing 8 . and after this 
pattern has shifted one pitch at a time to bonito each other with red and a green and blue light, 
it is recorded in piles. 

[0036] Inside the hologram, it is recorded in the form where these three patterns share the 
space in a medium mutually. In order to express this notionally. it was shown as an ellipse group 
to which drawing 7 was overlapped on the hologram side. 

[0037] Only the light of a color used at the time of record and light with the wavelength of the 
near are reproduced, and each pattern is not reproduced depending on the light of a different 
color from it. 

[0038] This is drawing 9 by which is been the description which has no choice but to volume 
phase mold be, and the dot pattern of each color is independently reproduced and 3 colored- 
light spot group of light is formed on an image formation side from the light of three colors which 
emit the light source 3 and spread the inside of the transparence substrate 2 by harnessing this 
description. 

[0039] High diffraction efficiency is acquired as a record ingredient of a hologram used here, and 
little photopolymer, dichromated gelatin, etc. of noise light are suitable. 

[0040] Hereafter, the creation process of a hologram is explained using drawing 10 . drawing 10 - 
- setting — 2 — a transparence substrate and 5 — for a glass block and 14, as for a pattern 
mask and 16, index matching liquid and 15 are [ a hologram record ingredient and 6 / the 
protection film and 13 / record light and 17 ] reference beams. 

[0041] The hologram record ingredient 5 is applied on the transparence substrate 2. Here, the 
photopolymer was used. Optical contact of the glass block 13 is carried out through the film 6 
further for protection. It is desirable to insert index matching liquid 14 between the protection 
film 6 and a glass block 13. It is approached and fixed to the transparence substrate 2. for 
example, the pattern mask 15 with which the dot pattern recorded was formed is illuminated by 
the record light 16 which is a red laser beam. Coincidence is made to carry out incidence of the 
reference beam 17 to this from a glass block 13 side, and the pattern on the strength [ optical ] 
produced by interference with the record light 16 is recorded on the hologram record ingredient 
5 as refractive-index distribution. 

[0042] In addition, the pattern mask 1 5 used here carries out patterning of the thing which made 
the hole in the thin metal plate and formed in it the basic pattern shown in drawing 8 , or the 
metal membrane by which coating was carried out on the glass substrate by the technique of a 
photolithography. In addition, the configuration of a dot is not restricted to the form which it is 
not restricted to an ellipse as shown here, and also showed the arrangement here. 
[0043] Next, only a part shifts even a dot, the pattern mask 15 is fixed, and a pattern is similarly 
recorded by the green laser beam. This process is repeated by the still bluer laser beam. The 
sequence is arbitrary although the record process was explained in order of red. green, and blue 
here. Multiplex record of the equivalent hologram is carried out by distributing the dynamic range 
of the hologram record ingredient 5 to each color uniformly. 

[0044] In addition, of course, the multistage step method generally used as the technique of 
holography besides the record approach shown here is also possible. 

[0045] In this way. the formed hologram 12 is independently reproduced in each color by making 
the interior of the transparence substrate 2 carry out incidence of the 3 colored light of red, 
green, and blue to a reference beam 17 shortly by the playback light optical path 18 which 
counters, after removing a glass block 13, and clear 3 colored-light dot' pattern is formed in the 
location in which the pattern mask 15 was installed at the time of record. 
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[0046] Moreover, incidence is carried out from the end face of the transparence substrate 2, 
only the light spread by the playback light optical path 18 is reproduced, and since it is not 
reproduced depending on the light which carries out incidence through the other path, the 
hologram formed in this way serves as appearance top transparence. 

[0047] According to this example, the transparent optical element which forms the optical spot 

group of three colors can be obtained as mentioned above by carrying out multiplex record of 

the dot pattern of three colors which constitute a color picture as a reflective mold hologram of 

a volume phase mold, allotting this on a transparence substrate, and reproducing said hologram 

with the light (playback light) of each color which spreads the inside of said substrate. 

[0048] The 3rd example of the optical element by this invention is explained below, referring to a 

drawing. 

[0049] Drawing 1 1 is principle drawing of the optical element in this example, and. as for the 
hologram of a volume phase mold, and 2, 19 is [ a transparence substrate and 20 ] the light 
sources in this drawing. 

[0050] About the optical element constituted as mentioned above, the actuation is explained 
using drawing 13 from drawing 1 1 below. 

[0051] The light source 20 is red, green, the thing that can change a blue color, or the thing 
which combined the source of the white light and 3 color filters, and has the function which 
changes a color serially. 

[0052] Multiplex record is carried out at the hologram 19 of a volume phase mold in the form 
where three element holograms which diffract the light of three colors in a certain direction, 
respectively share the space in a medium mutually. Even if the angle of diffraction is the same in 
each color, they may differ. 

[0053] Only the light of a color used at the time of record and light with the wavelength of the 
near are reproduced, and each element hologram is not reproduced depending on the light of a 
different color from it. 

[0054] This is the description which has no choice but to volume phase mold be, by harnessing 
this description, the light source 20 is emitted, the light of each color which spreads the inside of 
the transparence substrate 2 reproduces each element hologram independently, outgoing 
radiation of this reproduced light is carried out from a transparence substrate side with a certain 
include angle, respectively, and it turns into illumination light of each uniform color. 
[0055] Hereafter, the creation process of a hologram is explained using drawing 13 . For a 
transparence substrate and 5. as for the protection film and 20, in ( drawing 1 3 ). a hologram 
record ingredient and 6 are [ 2 / record light and 21 ] reference beams. 

[0056] On the transparence substrate 2, the hologram record ingredient 5 is applied between the 
protection films 6. High diffraction efficiency is acquired as a record ingredient of a hologram 
used here, and little photopolymer, dichromated gelatin, etc. of noise light are suitable: Here, the 
photopolymer was used. 

[0057] First, the pattern on the strength [ optical ] produced by interference with the record 
light 21 which is a red laser beam, for example, and the reference beam 22 of the same color is 
recorded on the hologram record ingredient 5 as refractive-index distribution. A reference beam 
22 is parallel light or outline parallel light, and the light reproduced turns into same parallel light 
or outline parallel light here. 

[0058] This process is succeedingly repeated using a green laser beam. Furthermore, it repeats 
using a blue laser beam, 

[0059] In addition, the sequence is arbitrary although the record process was explained in order 
of red, green, and blue here. Multiplex record of the equivalent hologram is carried out by 
distributing the dynamic range of the hologram record ingredient 5 to each color uniformly. 
[0060] In this way, the formed hologram 19 is independently reproduced by 3 colored light of 
green [ which carry out incidence by the same playback light optical path 23 as a reference 
beam 22 / the red and green ]. and blue. It becomes the illumination light of three uniform colors 
which change by turns serially by changing the color of the light source here, or carrying out 
incidence of the light of each color by turns, and reproducing each element hologram by changing 
a color filter etc. In addition, a color is not changed, but when each element hologram is 
simultaneously reproduced with the light of three colors, the white illumination light is obtained. 
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[0061] In this way. incidence is carried out from the end face of the transparence substrate 2. 
only, the light spread by the playback light optical path 23 is reproduced, and since it is not 
reproduced depending on the light which carries out incidence through the other path, the 
formed hologram serves as appearance top transparence. 

[0062] According to this example, the transparent optical element which forms the illumination 
light of three uniform colors which change serially can obtain as mentioned above by reproducing 
by turns the element hologram of three colors by which multiplex record was carried out as a 
hologram of a volume phase mold and which has space isolation with the light (playback light) of 
each color which spreads the inside of a transparence substrate. 

[0063] In addition, in three examples described above, after carrying out incidence of the record 
light to the transparence substrate 2, the difference of the diffraction efficiency by the direction 
of polarization of drawing 14 and playback light is improved by choosing it as an include angle to 
which a playback light optical path and the include angle to make become larger enough than 90 
degrees, and high efficiency for light utilization can be realized. The effect of the distribution of 
the diffracted light which takes place since it has width of face with the wavelength of playback 
light simultaneously can be reduced, and a clear dot pattern without dotage can be reproduced. 
Or the uniform illumination light without a color blot is obtained. When the direction of 
polarization gathered, for example, it uses the light source like laser on single wavelength as a 
playback light, it is not necessary to take this into consideration but. and it becomes important 
when performing playback by the white light. 

[0064] Moreover, the leakage of the light from a front face is lost by choosing a playback light 
optical path so that the playback light to spread may be satisfied with the inner surface of the 
transparence substrate 2 of total reflection conditions. If the end face to which incidence of the 
playback light was carried out. and another end face which counters are ground like prism, the 
remaining playback light diffracted by the hologram by this vertical angle causes total reflection 
and it is made to return to the original optical path as furthermore shown in drawing 1 5 , the 
leakage of the light from an end face can also be abolished. For example, the reflected light may 
be returned [ parallel ] to the field of the transparence substrate 2 at a light source side, or the 
reflected light may be again returned to a light source side through the original optical path, 
using ( drawing 1 5 (a)) and a vertical angle as 90 degrees ( drawing 1 5 (b)). 

[0065] Moreover, although the reflective mold hologram was described here, a function with the 
same said of a transparency mold hologram is realizable. 

[0066] It explains referring to a drawing about the example of the image display device by this 
invention below. 

[0067] Drawing 16 is the block diagram showing the example of the image display device of this 
invention, and has composition which combined the optical element 24 which forms 3 colored- 
light spot and the polymer dispersed liquid crystal display 25 by the above-mentioned example. 
This optical element 24 was constituted here using the reflective mold hologram. Moreover, this 
polymer dispersed liquid crystal display 25 displays an image using the backscattering of a liquid 
crystal layer. A configuration does not change fundamentally other than having removed the 
lighting system 35 and the light filter 36 from conventional display drawing 21 which explained 
said display 25 as a conventional example, and this display was simplified and drawn by a 
diagram. However, unlike the conventional example, it is going to display an image by the 
backscattering of a liquid crystal layer, and the ingredient of liquid crystal may differ from the 
structure of a liquid crystal dispersion layer a little here. Moreover, although the device for 
making the whole screen into transparence is also needed, since these detailed description is not 
the main point of this invention, it is omitted. 

[0068] The polymer dispersed liquid crystal display 25 is fixed to the image formation side where 
3 colored-light dot pattern is reproduced by the optical element 24. The approach of the 
immobilization can apply various technique, such as immobilization by complete adhesion, partial 
adhesion, the junction that used the solder bump, or mechanical technique. All are regulated so 
that 3 colored-light dot pattern may irradiate each pixel of said display at accuracy, and they 
should not just spoil the feeling of transparence of the whole equipment. 

[0069] It explains referring to a drawing about the example of another image display device by 
this invention below. 
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[0070] Drawing 1 7 is the block diagram showing the example of the image display device of this 
invention, and has composition which combined the optical element 26 which forms the 
illumination light by the above-mentioned example from which a color changes serially, and the 
polymer dispersed liquid crystal display 27. This optical element 26 was constituted using the 
reflective mold hologram. Moreover, this polymer dispersed liquid crystal display 27 displays an 
image using the backscattering of a liquid crystal layer. A configuration does not change 
fundamentally other than having removed the lighting system 35 and the light filter 36 from 
conventional display drawing 21 which explained said display 27 as a conventional example, and 
this display was simplified and drawn by a diagram. However, unlike the conventional example, it 
is going to display an image by the backscattering of a liquid crystal layer, and the ingredient of 
liquid crystal may differ from the structure of a liquid crystal dispersion layer a little here. 
Moreover, although the device for making the whole screen into transparence is also needed, 
since these detailed description is not the main point of this invention, it is omitted. 
[0071] By approaching and fixing the polymer dispersed liquid crystal display 27 to an optical 
element 26, the illumination light of three colors which change serially is supplied. For example, 
the change is performed once at 1/180 second, and it is recognized as a color picture which 
followed the eye by synchronizing the luminance signal over each color image with said display 
27, and displaying it. 

[0072] Although the above-mentioned example constituted one color pixel from three pixels, 
since all the pixels of the polymer dispersed liquid crystal display 27 can use for image display 
according to this example, resolution improves. In addition, the approach of immobilization can 
apply various technique, such as immobilization by complete adhesion, partial adhesion, the 
junction that used the solder bump, or mechanical technique. All are regulated so that the 
illumination light of three colors may irradiate each pixel of said display, and they should not just 
spoil the feeling of transparence of the whole equipment 

[0073] As mentioned above, although two examples have been explained as an image display 
device of this invention, each optical element by this invention described in this is constituted by 
the hologram of a reflective mold. These are generically called the reflective mold optical 
element 28. The optical element by this invention similarly constituted by the transparency mold 
hologram is generically called the transparency mold optical element 29. 
[0074] Moreover, each polymer dispersed liquid crystal display described above displays an 
image by the backscattering. These are generically called the backscattering mold display 30. 
What displays an image is similarly called generically the forward-scattering mold display 31 by 
forward scattering. 

[0075] As shown in drawing 1 8 , it is also possible to combine with the transparency mold optical 
element 29 and the backscattering mold display 30. Each example shown in drawing 18 from 
drawing 1 6 above uses the backscattering of a liquid crystal layer, and since unnecessary light 
does not go into an observer s eyes, it can realize the high display of contrast. 
[0076] Such a configuration is also realizable, although the combination of the transparency mold 
optical element 29 and the forward-scattering mold display 31 was shown in drawing 1 9 and the 
combination of the reflective mold optical element 28 and the forward-scattering mold display 31 
was shown in drawing 20 . Although contrast falls under the effect of unnecessary light, 
depending on an application, it is fully usable as an image display device. 
[0077] 

[Effect of the Invention] Since a hologram is not reproduced with the light which carries out 
incidence of the optical element of this invention from the outside (air side) of a hologram by the 
configuration which has been described above, an appearance top serves as transparence. Each 
is reproduced independently and the dot pattern of each color can form the optical spot group of 
three clear colors on a display. Or the illumination light with three uniform colors which change 
serially is obtained. Moreover, the image display device of this invention serves as transparence 
by the above-mentioned configuration. Furthermore, since the unnecessary illumination light 
does not go into an observer's eyes, the high direct viewing type image display device of 
contrast is realizable. 
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